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FUEL CELL 

Examiner: K. Han SN: 10/533,143 Art Unit: 1795 December 19, 2008 
DETAILED ACTION 

1 . The Applicant's amendment filed on August 28, 2008 was received. Claim 4 was 
cancelled. Claims 1 and 5 were amended. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Specification 

3. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC §112 

4. The claim rejections under 35 U.S.C. 1 1 2, second paragraph, on claim 5 are 
withdrawn, because the claim has been amended. 



Claim Rejections - 35 USC § 103 

5. The claim rejection under 35 U.S.C. 103(a) as unpatentable over Inoue et al. in 
view of Sha et al. on claim 4 is withdrawn, because claim 4 has been cancelled. 
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6. The claim rejection under 35 U.S.C. 103(a) as unpatentable over Inoue et al. in 
view of Sha et al. on claims 1 , 2, 5-7, 10 and 1 1 is maintained. 

Regarding claim 1, Inoue et al is directed to a fuel cell comprised of the following: 

• a electrolyte electrode assembly (1 2) and separators (1 6) stacked 
alternately (Figure 1; [33]), 

• the electrolyte electrode assembly including a pair of electrodes (20, 22), 

• an electrolyte interposed between the electrodes (18), 

• a reactant gas passage (36a, 38a) and a reactant gas discharge passage 
(36b, 38b) extending through the fuel cell in the stacking direction (Figure 
1). 

• a reactant gas flow field (60, 62) formed for supplying a reactant gas along 
an electrode surface (Figure 2; [43]), 

• the reactant gas flow field including a plurality of serpentine flow grooves 
having substantially the same length (Figure 3, 4), and 

• the flow grooves having an even number of turn regions (Figure 3, 4). 
Inoue is silent towards the use of substantially triangular inlet or outlet buffers 

which are symmetric or buffers which have sides which are substantially perpendicular 
to the terminal portions of the serpentine flow grooves. 

Sha et al. teaches the use of triangular buffers at the inlet and outlet regions of 
the flow grooves and reactant gas supply passage and with one side (nearest to the 
edge) on the inlet and outlet buffer that are substantially perpendicular to terminal 
portions of the flow grooves for the benefit of minimizing stagnation of fluids, allow for 
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more uniform distribution of fluids, and minimizing contact resistance [48, 49] (Drawings 
1 , 2, and 3). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to apply Sha's triangular buffers with sides substantially perpendicular to 
terminal portions of the flow grooves in Inoue's fuel cell because Sha teaches it for the 
benefit of a more uniform distribution of gases and minimizing contact resistance. 

Regarding claim 2, Sha teaches the use of a plurality of bosses (1 1 a) formed in 
both the inlet buffer (11) and outlet buffer (12) (Drawing 1). 

Regarding claim 5, Inoue is further directed to a fuel cell comprised of the 
following: 

• a fuel gas supply passage (36a), 

• an oxygen containing gas supply passage (38a), 

• a fuel gas discharge passage (36b), 

• an oxygen-containing gas discharge passage (38b), 

• a coolant supply passage (40a), 

• a coolant discharge passage (40b), and 

• these passages are divided evenly (Figure 5), wherein three passages 
extend on the left end of the separator and three on the right [50]. 

Regarding claim 6, the teachings of Inoue and Sha as discussed are herein 
incorporated. Inoue is further directed to a fuel cell wherein a gas flow field (60) is 
formed on one surface (16a) and a coolant flow field (72a, 72b) is formed on the other 
surface (16b) of the separator (Figures 2, 5; [42, 44]). Inoue is silent towards the use of 
a triangular buffer as discussed in claim 1 . 
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Sha et al. teaches the use of triangular buffers at the inlet and outlet regions of 
the flow grooves and reactant gas supply passage for the benefit of minimizing 
stagnation of fluids, allow for more uniform distribution of fluids, and minimizing contact 
resistance [48, 49] (Figure 1 , 2). It would have been obvious to one of ordinary skill in 
the art at the time of the invention to apply Sha's triangular buffers in Inoue's fuel cell's 
gas/coolant supply passages and the flow fields for the benefit of a more uniform 
distribution of gases and fluids. 

Regarding claim 7, Inoue teaches a fuel cell wherein the reactant flow field (60, 
62) includes a flow groove having a curve (Figure 4 and 5, as the channels turn at the 
bends). 

Regarding claim 10, the applicant is directed towards the discussion concerning 
claim 4. 

Regarding claim 1 1 , the applicant is directed towards the discussion concerning 
claims 5 and 6. 

7. The claim rejections under 35 U.S.C. 103(a) as unpatentable over Inoue et al., 
Sha et al. and Schora et al. on claims 3 and 9 are maintained. The rejection is repeated 
below for convenience. 

Regarding claims 3 and 9, the teachings of Inoue and Sha as discussed above 
are herein incorporated. Inoue and Sha are silent towards the use of a gas supply and 
discharge passage which has at least one oblique side. 
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Schora teaches the use of gas passages (24, 25) for both the supply and 
discharge (Column 9, Lines 15-19) that has a triangular shape having at least one 
oblique side for the benefit of an easily formed wet seal area (Column 9, Lines 25-29). 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
to apply Schora's gas passage in Inoue and Sha's fuel cell for the benefit of providing a 
gas passage which can more easily form a wet seal area. 

8. The claim rejection under 35 U.S.C. 103(a) as unpatentable over Inoue et al., 
Sha et al. and Kurita et al. on claim 8 is maintained. The rejection is repeated below for 
convenience. 

Regarding claim 8, the teachings of Inoue and Sha as discussed above are 
herein incorporated. Sha teaches the use of a triangular buffer but is silent towards the 
use of a substantially rectangular buffer. Inoue teaches stacking of fuel cell units to 
form a fuel cell stack with opposing separators/metal plates [33]. 

Kurita teaches the use of plates between fuel cell unit cells that include a 
substantially rectangular buffer for the benefit of improving the gas passage in a plate 
between unit cells to enhance gas efficiency (Abstract). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to apply Kurita's plates 
between the fuel cell unit cells with a rectangular buffer region in Inoue and Sha's fuel 
cell for the benefit of improving the gas passage between the unit cells. 
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Response to Arguments 

9. Applicant's arguments filed August 28, 2008 have been fully considered but they 
are not persuasive. 

Applicant's principal arguments are: 

(a) the triangular flow grooves 11 and 12 of the Sha reference do not have the 
same size, and thus cannot be symmetrical, 

(b) one side of the flow grooves 11 and 12 of the Sha reference are not 
substantially perpendicular to terminal portions of the serpentine flow grooves, 

(c) the oblique sides of the reactant gas supply passages of the Sha or Schora 
reference do not face the oblique side of the flow grooves, and 

(d) the combination of Inoue and Sha fail to teach "a buffer with one side 
connected to the reactant gas supply passage on the one surface of the metal 
separator, and another side connected to the coolant passage on the other side 
of the metal separator, and a still another side connected to the reactant gas flow 
field and the coolant flow field on both surfaces of the metal separator". 
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In response to Applicant's arguments, please consider the following comments: 

(a) drawing 1 of the Sha reference shows the flow grooves 1 1 and 12 both 
having a triangular shape and basically of a inverted mirror image of the 
opposing side of separator. There is nothing to suggest that the outlet and buffer 
region of Sha do not have the same or close to the same size to form buffers 
which are substantially symmetrical as recited in claim 1, 

(b) the Sha reference does teach one side of the flow grooves 11,12 being 
substantially perpendicular to the terminal portions of the serpentine flow grooves 
as shown below in the figure: 




A 



The terminal portions all face in the direction of arrow A which is substantially 
perpendicular to the side B of the flow groove of Sha. 
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(c) as previously stated, the gas supply of Sha is silent towards the use of a gas 
supply passage with an oblique side. The Schora reference does teach that the 
oblique side of the gas supply passage faces the oblique side of the flow grooves 
of Schora as shown below in the figure: 



As can be seen in the figure the oblique side of the gas supply passage faces the 
the oblique side of the flow grooves. When applying the teachings of Schora in 
combination with Sha it would have been obvious to one of ordinary skill in the 
fuel cell art to maintain or vary the orientation of oblique side of the gas supply 
passage to face the oblique side of the flow grooves to best direct the gas flow, 
(d) the Inoue reference teaches a reactant gas flow field and a coolant flow field 
connected to the reactant gas and coolant supply passages as discussed above 
on opposing sides of the separator. In combination with the buffer of Sha, the 
sides of the buffer on the opposing sides of the separator would be connected to 
the reactant gas flow field and coolant flow field, meeting the limitations of the 
claims. 




■24 



43 
-45 
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Conclusion 

10. THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded 
of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Contact/Correspondence Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kwang Han whose telephone number is (571) 270- 
5264. The examiner can normally be reached on Monday through Friday 8:00am to 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dah-Wei Yuan can be reached on (571) 272-1295. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner, Art Unit 1795 
/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 1795 



